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Seeing is Believing - Can Increasing the Number of Female



1 Introduction

While sex selection is a known problem in many Asian countries, most policies designed to

prevent it either outright fail or lead to postnatal sex selection and discrimination. Despite

the implementation of a ban on ultrasound testing in 1996, sex ratios in India remain skewed.

Moreover, improved ability to prenatally sex select has been shown to increase prenatal sex

selection while reducing postnatal sex selection suggesting that families substitute between

forms of sex selection depending on what is available to them (Lin et al., 2008). One



traditional name for local government, the Panchayat, was adopted. The tiers, in the



responsive to their constituents’ health needs, then this could also lead to an overall health

improvement that benefits female children more and reduces sex ratios. The answer might

also lie in a mechanism that is more complicated. It could be that being exposed to women

leaders changes the underlying beliefs regarding female roles in the family and the perceived

return from a daughter, which would decrease male preference.

I study the impact of female leadership on sex selection by exploiting variation in both

the timing of when a state has Panchayat elections following the 73rd Amendment (e↵ec-

tively the time that seats for women are first reserved) and in birth order of child to estimate

a di↵erence-in-di↵erence (DD) model. The model investigates birth order specific e↵ects,

because sex selection is known to occur disproportionately more at higher birth orders.1

I find that higher birth order children born after a Panchayat election abiding with the

73rd Amendment-that is, after female seats have been reserved-are less likely to be male in

rural India. Robustness checks verify that high birth order girls born after reservations for

women are less likely to die by age 5, relative to high birth order boys.

With the exception of a few states that have an election in line with the 73rd Amendment

prior to its coming into force, states have elections at all three levels of Panchayats at the

same time. As a result, a methodology that relies purely on timing of Panchayat elections

will not reveal which level of female seat reservations (district, block, or village) is most

responsible for the e↵ect. To directly explore the source of the e↵ect, I use data on randomly

assigned female chairperson reservations at the district level from several states. I study





Various robustness checks are studied in Section 8. Section 9 reviews possible mechanisms

consistent with the results. Section 10 concludes.

2 Relevant Literature

An extensive literature shows that cultural preferences for boys is associated with a higher

ratio of boys (Anderson and Ray, 2010; Das Gupta, 1987; Goodkind, 1996; Lin et al., 2008;

Qian, 2008). A large and recent literature also investigates the impact of increased female

political roles in India on various economic and behavioral changes. Exploiting the 73rd

Amendment, various studies support di↵erent e↵ects of female government on economic

and behavioral outcomes in rural India. Using data on the randomization of female head

assignment of village Pancahayats from Rajasthan and West Bengal, Chattopadhyay and

Duflo (2004b) finds that village leaders invest more in infrastructure more closely related



di↵erent study, Beaman et al. (2012), reports that female political reservations in India

increases girls’ aspirations and educational attainment. Additionally, the authors find that

the gender gap in parents’ aspirations for their children closes by 20 percent if the head of the

village Panchayat is also a woman. The underlying mechanism is shown to be a role model

e↵ect where exposure to successful women reduces gender bias, rather than an institutional

change benefitting females. Although previous research suggests that increasing female

visibility and power through an increased role in the government a↵ects various behavioral

and economic outcomes, to my knowledge there is no research that studies the impact of





ages 0 and 6, sex ratios in India worsened from 105.8 in 1991 to 107.8 in 2001, and then

further worsened to 109 by 2011 (The Economist, 2011). Jha et al. (2011) use all three

rounds of the Indian National Family Health Survey (NFHS) and presents the weighted

averages of sex ratios at birth for each birth year using two overlapping data points. The

trends from Jha et al. (2011) also find a steady worsening of the sex ratios in the 1990 to

2004 period. The next section provides background for the 73rd Amendment.

3.2 Historical Context of the 73rd Amendment

Prior to the adoption of the 73rd and the 74th Amendments, the states were the smallest

units of government recognized by the Indian constitution.2 Public debate over the national

government’s failure to deliver public services, infrastructure, and alleviate poverty led to a

general consensus among politicians that devolving powers to the local level was the solution

(Chaudhuri, 2003). The e↵ort to devolve powers have origins dating back to 1989 when

earlier versions of the bill were proposed. While earlier incarnations of the legislation were

generally well received, they were eventually defeated because the states did not have enough

discretion in the implementation of the bill (Chaudhuri, 2003). Allowing states flexibility in

design and implementation, the 73rd and the 74th Amendments were re-introduced in the

Parliament and were eventually passed in December of 1992. The 73rd Amendment went

into e↵ect in April of 1993, whereas the 74th Amendment went into e↵ect in June of 1993

(Chaudhuri, 2003).

The 73rd Amendment established a pyramid structure for local rural government, with

the village level Panchayat at the base. The Gram Sabha, or the people, elect members

of the village Panchayat and also help to hold elected members accountable and ensure



structure of localized government in rural India is shown in Figure 1. On average, there



taken mandatory actions regarding elections, not surprisingly, the level of devolution of

power varied across states.

These Amendments were not driven by a grassroots movement, but were instead initiated

and implemented due to e↵orts at higher levels of government (Vyasulu and Vyasulu, 1999).

As a result, women were suddenly brought into politics, and most women were somewhat

unprepared for the new task (Vyasulu and Vyasulu, 1999). The first round of elections

between 1993 and 1994 alone brought in about 800,000 women to work for local governments

in a nation where there was very little female involvement in politics initially (Vyasulu and

Vyasulu, 1999).

One may wonder in what ways do women serving in local Panchayats interact with the

local people. Direct interaction between the people and the Panchayats is greatest at the

village level Panchayat. In general, village level Panchayats hold two to three meetings





A few states were quite progressive in their adoption of the 73rd Amendment and re-



4 Data

The main specification uses two data sets. First, I use data from the District Level Health

and Facility Survey (DLHS), which were purchased from the International Institute for

Population Sciences (IIPS) in Mumbai, India. These data include detailed information on

a woman’s fertility history. For each pregnancy, I have information on the child’s date of

birth, birth order, gender, and information on whether the child is still alive. The data



sex selection in rural India, it is implied that reservations at lower levels of PRIs, the block

or the village, explain the reduction in sex selection observed in this analysis.

5 Summary Statistics

Table 2 provides summary statistics for mothers in the preferred sample using the DLHS. I

split the table between mothers in the sample with at least one child who is born after their

state reserved seats for women and mothers with no children born following reservations.

In general, mothers with at least one child born after their state reserved seats are younger,

less likely to be able to read and less likely to come from houses that are made of strong

construction. While they have more children born, they have fewer children who have died.

While there are no more or less boys born to mothers with at least one child born after

reservations, there are significantly more girls born to them.

Tables 3 and 4 provide summary statistics in line with the main estimating equation.





greater and birth order 2. To increase the precision of how the treatment is defined, I use

both month and year variation to code birth and post-reservation dates. Also included in

the regression are state fixed e↵ects that control for state-specific di↵erences in the ratio of

boys. Fixed e↵ects for birth year of the child are also included to help control for annual

trends in the ratio of boys in rural India.



6.2 District Panchayat Reservations

A key feature of the 73rd Amendment is that female seat reservations were assigned at

random in most states. Since fertility data from the DLHS provide district level informa-

tion, I exploit the random assignment of female chairpersons at the district Panchayat. I

present results from using district Panchayat reservation status from Rajasthan, West Ben-



(2) for both urban and rural populations separately.



0.64 percentage points more likely to be a boy if they were born at the highest birth order.

This decline in high birth order sex ratio for the entire sample is statistically significant

at the 12 percent level. Column 2 limits the sample to states that were law abiding and

had their first election by 1995. For the set of law abiding states, children born at the

highest birth order prior to the law change are 0.91 percentage points more likely to be a

boy in comparison to first birth order children. The likelihood that the child is a boy at the

highest birth order declines by 1.34 percentage points if the child is born after the state had

elections that reserved seats for women in compliance with the 73rd Amendment. Column

3 limits the sample to law abiding states and excludes the states of Orissa, Haryana, and

Maharashtra for reasons discussed above. This leads to a larger reduction in high birth

order sex selection (1.88 percentage points). While children of the highest birth order born

prior to female seat reservations were nearly 1.17 percentage points more likely to be male,

the reduction of the likelihood that the child is a boy by 1.88 percentage points more than

o↵sets the excess higher birth order sex selection. Finally, Column 4 further restricts the

sample and compares changes in sex ratios for children born right around the law change,

or those born between 1991 and 1995. When looking for an e↵ect right around the law

change, I find that high birth order children are 2.95 percentage points less likely to be

a boy. Finding a similar e↵ect in a such a narrow window is reassuring as it can more

plausibly be argued that changes in unobservables following reservations for women are not

explaining the e↵ect. Although previous literature finds that the Indian ban on ultrasound

did not deter prenatal sex selection, finding an e↵ect within the birth year window of 1991

and 1995 is also evidence that the enforcement of the ban in 1996 does not explain the

e↵ect.

In Columns 3 and 4, the number of states reduces to 9 states. Bertrand et al. (2004)

shows that clustering yields over-rejection of the null hypothesis of no e↵ect when the

number of clusters falls below 10. Cameron et al. (2008) proposes a solution and presents

wild bootstrap-t technique for when the number of clusters is small. I present the p-value for

20



the coe�cient of interest using the wild bootstrap-t techniques of Cameron et al. (2008).9

However due to computational limitations, the full model of Equation (1) is not estimated.

Instead, the p-values are estimated for a model identical to Equation (1) but which replaces

birth year fixed e↵ects and mother’s age fixed e↵ects with linear time trends for birth year

of child and mother’s age at the time of birth respectively.10 This method rejects the null



that had their first election reserving seats for women by 1995 while excluding Orissa,

Maharashtra, and Haryana. Specifically I test for whether there are statistically significant

changes in the share of boys across di↵erent birth order children born in or after 1988, 1989,

1990 and 1991 separately in Columns 1 through 4 respectively. Since seats for women have

not yet been reserved for a sample of children born between 1987 and 1992, I expect that

the birth order-specific share of boys does not vary over time. Results of Table 7 show that

within the set of children born prior to when reservations for women went into e↵ect, higher

birth order children are not statistically less likely to be a boy if they are born in or after

di↵erent placebo-treatment years. Finding no e↵ect in a time period we do not expect one

suggests that the main results are not just capturing a pre-existing decline in higher birth

order male preference.11

7.2.b Decomposing the E↵ect by Years-Since the First Election

Although Table 7 helps establish that there was no downward trend already occurring in

high birth order sex selection, treatment defined in the main specification does not occur

at a fixed time, but at various times that states have relevant elections. To investigate

a trend more in line with the DD design, I investigate heterogeneous e↵ects across time

since election. Figure 4 presents the coe�cient estimates from Equation (1) for children

born at birth orders 3 or greater, while allowing the e↵ect to vary depending on how

many years since the election the child is born. These coe�cient estimates are provided

for the pre↵ered sample which includes states that have elections by 1995, while excluding

Orissa, Maharashtra, and Haryana. The graph shows coe�cient estimates of changes in sex

ratios for children born 6 years prior to the election up to children born 8 years following

the election. Also shown are the 95 percent confidence intervals for each point estimate.

The omitted category identifies low birth order children born 7 years prior to a relevant

11Although the number of clusters is small, I do not estimate p-values using wild bootstrap-t methods as
in the main results of Table 6. Since clustering when the number of groups is smaller than 10 underestimates
standard errors, not finding an e↵ect when clustering at the state level is more conservative in ruling out a
pre-existing trend.
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election. The graph shows that the estimated change in the likelihood of a high birth order

male born prior to when reservations are made are boys fluctuates around -0.02, however

immediately following seat reservations for women went into e↵ect, this estimate begins to

fluctuate around -0.04. This suggests the likelihood that a high birth order child is male

declined within one year following reservations for women, and that the decline in sex ratios



when studying the direct e↵ect of district Panchayat reservations, I look at both urban and

rural communities. Column 1 presents the estimation results for rural areas, and I do not

find that district chairperson reservations for women had a statistically significant impact

on the likelihood that a child is a boy. In urban areas, however, female district reservations

lead to a 6.52 percentage point decline in the share of boys for children born at the highest

birth order (Column 2). While other studies confirm that the root of the e↵ect of female

reservations in line with the 73rd Amendment most likely lies in female reservations at





are more likely to die, the same is not true for boys. Since first birth order boys are the

omitted category, the estimated coe�cient on I(Order � 3) and I(Order = 2) provide the

di↵erential in death by age 5 rates for high birth order boys in comparison to boys born

at birth order 1. Negative and statistically significant coe�cients on high birth order fixed

e↵ects indicate that high birth order boys are less likely to be reported dead by age 5 than

their low birth order counterparts. Both high death rates for high birth order girls and low

death rates for high birth order boys are consistent with high birth order sex selection.

Also, note that coe�cients on I(Order � 3) ⇥ P ost, I(Order = 2) ⇥ P ost and P ost are

not negative. This is important because it implies that the reduction in sex ratios is not

likely explained by improved health care for all children provided by female leaders. If this

were the case, then health improvements should also be observed for boys. Instead, I find

that reported deaths for higher birth order boys increased after female leaders are brought

into power. This may appear somewhat shocking, but since higher birth order boys were 1.5

percentage point less likely to die by age 5, the increase in death rates following reservations

by 0.5 percentage points implies that the disproportion that existed in the death rates for

high birth order boys declines. Overall, it does not appear that di↵erential investments in



once the e↵ect for being born following reservations is controlled for, the legal ban in 1996

appears to be associated with an increase in sex ratios. This is consistent with the literature

suggesting that sex ratios in India have continued to rise regardless of the ban.12 Note that

since the sample is states that have an election that first reserves seats for women by 1995,

P ost 1996 does not coincide with timing of first election that reserved seats for women in

this specification.

While Table 10 verifies that the enforcement of the ban did not deter sex selection, and

hence does not explain the e↵ect, some may question that the passage of the Act in 1994

(prior to the enforcement) explains the e↵



8.3 Change in Sex Ratios for Surviving Children

The main sample in this analysis constructs sex ratios from all reported children. As

discussed in Rose (1999), one potential issue present in survey data may be that deaths



8.5 South Indian States

India has a considerable amount of geographical variation regarding son preference. For

example, South Indian states are known not to exhibit such a strong male preference. The

region of South India consists of the states of Andhra Pradesh, Karnataka, Kerala, and

Tamil Nadu. In fact, the data show that these states have a relatively normal ratio of boys

at 51.9 percent for children born in rural areas between 1987 and 1992. Since these states

already have low sex ratios and male preference, reservations of seats for women should not

impact sex ratios. I present results from estimating Equation (1) for a sample limited to

South Indian states in Table 14. As expected, I find that for these states, reservations of

seats for women did not reduce sex ratios, as the coe�cient estimate for high birth order

children is a small negative (half a percentage point) and it is statistically indistinguishable

from zero.

9 Possible Mechanisms

I argue that the underlying mechanism behind these results is exposure to female leaders,

which shifts parent’s beliefs regarding what their daughters can achieve. I provide direct

evidence supporting this claim and refute alternative hypotheses. For example, one might

argue that investments in public health associated with female leadership would dispropor-

tionately help the health of marginal children (high birth order girls), and this could be

driving the results. However, it can be seen in Table 9 that reservation of women did not

result in an overall improvement of health for other children. There is no evidence that
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Table 1:



Table 2:



Table 3: Birth Order 3 or Greater: Di↵erences in mean share of boys

Pre Reservation Post Reservation Di↵
Order � 3 0.534 0.521 -0.013***
Order = 1 0.517 0.521 0.004
Di↵ 0.017*** 0.000 -0.017***

Sample weights used. Sample restricted to children born
between 1987-2004 in states that reserve seats for women



Table 6: Birth Order-specific change in share of boys

(1) (2) (3) (4)
VARIABLES boy boy boy boy

I(Order � 3) ⇥ P ost Reserve -0.00805 -0.0134** -0.0188** -0.0295**
(0.00498) (0.00591) (0.00593) (0.00916)

I(Order = 2) ⇥ P ost Reserve 0.000424 -0.000999 -0.00554 -0.0189
(0.00550) (0.00680) (0.00804) (0.0193)

P ost Reserve 0.00607 0.00766 0.0184 0.0250
(0.00765) (0.0122) (0.0160) (0.0192)

I(Order � 3) 0.00643* 0.00910* 0.0117** 0.0115
(0.00328) (0.00422) (0.00397) (0.00859)

I(Order = 2) 0.000911 0.000948 0.00328 0.00610
(0.00346) (0.00485) (0.00510) (0.00819)

Reservations by 1995? No Yes Yes Yes
Orissa, Maharashtra & Haryana Included? Yes Yes No No
Birth Years 1987-2004 1987-2004 1987-2004 1991-1995
N States 18 12 9 9
Wild Bootstrap-t p-value 0.17 0.07 0.004 0.101
on I(Birth Order � 3) ⇥ P ost

Observations 589,224 437,667 339,286 166,075

Sample weights used. State clustered standard errors. All specifications include birth year, state, mother’s
age at time of birth, mother’s literacy, mother’s religion, and type of house fixed e↵ects.

P-value reported for I(Order �



Table 7: Falsification Tests: Birth Order-specific change in share of boys

(1) (2) (3) (4)
VARIABLES boy boy boy boy

I(Order � 3) ⇥ P ost 0.00471 -0.00574 1.92e-05 -0.00347
(0.0160) (0.00638) (0.00710) (0.0111)

I(Order = 2) ⇥ P ost -0.00696 -0.000347 0.000507 0.00306
(0.0175) (0.00875) (0.00656) (0.00767)

I(Order � 3) 0.0138 0.0220*** 0.0179** 0.0192**
(0.0110) (0.00622) (0.00621) (0.00816)

I(Order = 2) 0.00954 0.00378 0.00326 0.00239
(0.0162) (0.00884) (0.00668) (0.00361)

Post Year 1988 1989 1990 1991

Observations 99,728 99,728 99,728 99,728



Table 8: The e↵ect of first district level Panchayat election

(1) (2)
VARIABLES boy boy

Rural Urban

I(Order � 3) ⇥ Reservedd ⇥ P ost



Table 9: Gender-specific change in death by age 5 rates

(1)
VARIABLES died by age  5

I(Order � 3) ⇥ P ost ⇥ Girl -0.0138*
(0.00618)

I(Order = 2) ⇥ P ost ⇥ Girl -0.00119
(0.00561)

P ost ⇥ Girl -0.00318
(0.00336)

P ost 0.00366
(0.00359)

I(Order � 3) ⇥ P ost 0.00529**
(0.00224)

I(Order = 2) ⇥ P ost 0.00490
(0.00477)

I(Order � 3) ⇥ Girl 0.0340***
(0.00431)

I(Order = 2) ⇥ Girl 0.0121***
(0.00357)

Girl -0.0134***
(0.00252)

I(Order � 3) -0.0153***
(0.00294)

I



Table 10: Di↵erential e↵ect after ultrasound ban in 1996?

(1)
VARIABLES boy

I(Order � 3) ⇥ P ost Reserve -0.0315**
(0.00997)

I(Order = 2) ⇥ P ost Reserve -0.0177
(0.0195)

P ost Reserve 0.0272
(0.0193)

I(Order � 3) ⇥ P ost 1996 0.0145*
(0.00683)

I(Order = 2) ⇥ P ost 1996 0.0139
(0.0176)

I(Order � 3) 0.0117**
(0.00397)

I(Order = 2) 0.00324
(0.00509)

Observations 339,286

Sample weights used. State clustered stan-
dard errors. All specifications include state,
mother’s age at time of birth, mother’s liter-
acy, mother’s religion, and type of house fixed
e↵ects. Sample restricted to states that have
elections within 2 years of the 73rd Amend-



Table 11: Birth Order-specific change in ratio of boys: Urban areas only

(1)
VARIABLES boy

I(Order � 3) ⇥



Table 12: Birth Order-specific change in ratio of boys: Surviving children only

(1)
VARIABLES boy

I(Order � 3) ⇥ P ost Reserve -0.0251***
(0.00559)

I(Order = 2) ⇥ P ost Reserve -0.00702
(0.00814)

P ost Reserve 0.0166
(0.0181)

I(Order � 3) 0.0263***
(0.00371)

I(Order = 2) 0.00979
(0.00524)

Wild Bootstrap p-value 0.004
on I(Birth Order � 3) ⇥ P ost

Observations 266,387

Sample weights used. State clustered stan-
dard errors. All specifications include state,
mother’s age at time of birth, mother’s lit-
eracy, mother’s religion, and type of house
fixed e↵ects. Sample restricted to states that
have elections within 2 years of the 73rd
Amendment, excluding Haryana, Maharashtra,
and Orissa. Sample of children born between
1987-2004.

P-value is reported for I(Order � 3) ⇥
P ost Reserve using methods of wild bootstrap-
t, as discussed in Cameron et al. (2008), with
1000 repetitions. Methods using wild boot-
strapping could not be applied to the full model
with all of the fixed e↵ects, p-value is from an
identical model except birth year fixed e↵ects
and mother’s age fixed e↵ects are replaced with
linear trends for birth year and mother’s age
respectively.

*** p<0.01, ** p<0.05, * p<0.1
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Table 13: Birth Order-specific change in ratio of boys. West Bengal only

(1)
VARIABLES boy

I(Order � 3) ⇥ P ost Reserve -0.0498***
(0.01095)

I(Order = 2) ⇥ P ost Reserve -0.0374***
(0.0123)

I(Order � 3) 0.0287**
(0.0118)

I(Order = 2) 0.0099
(0.0114)

P ost Reserve 0.0593**
(0 .0278)

Observations 20,264

Sample weights used. Sample of children
born between 1987-2004. District clus-
tered standard errors. All specifications
include district, mother’s age at time of
birth, mother’s literacy, mother’s religion,
and type of house fixed e↵ects.
*** p<0.01, ** p<0.05, * p<0.1

46



Table 14: Birth Order-specific change in ratio of boys: South Indian states only



Figure 1: Panchayat Raj Institutions: Three-tier structure of local rural government. Average
number of elected members give. Average population served per elected o�cial is reported in
parenthesis. Source: (Alok, 2011)
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Figure 2: States with elections within 2 years following the implementation of 73rd Amendment
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Figure 3: States with elections within 2 years following the implementation of 73rd Amendment:



Figure 4: Sample restricted to states that reserved seats by 1995, excluding Haryana, Orissa, and
Maharashtra.
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Figure 5: Sample restricted to states that reserved seats by 1995, excluding Haryana, Orissa, and
Maharashtra.
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